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As waves propagate across a spatial dispersive media their wave numbers may change. The changes in parallel wave numbers, up-and down-shift, are important for absorption, current drive and propagation of waves. In geometric optics the change in the wave numbers results in a change of the wave momentum; even in absence of any energy absorption. This violates the momentum and energy conservation by wave-particle interactions. The apparent contradiction that the wave momentum may change due to non-resonant wave-particle interactions without changing the energy in geometric optics is explained here. The change in the momentum of the wave produces a force on the particles caused by non-resonant interactions, which appears as the difference between the ponderomotive force and the force connected with the Reynolds stress tensor. To have a consistent description of the momentum transported by the waves and of the evolution of the distribution function due to wave-particle interactions both resonant and non-resonant interactions have to be taken into account.
